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fflGH PERFORMANCE CABLE TIE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to a cable tie, and more specifically, to a 

cable tie having a strap and a head which cooperate to facilitate insertion of the strap into the 
head and retention therein of the strap. 

[0002] Cable ties are used to bundle or secure a group of articles such as electrical wires 

or cables. Cable ties of conventional construction include a cable tie head and an elongate strap 
extending therefrom. The strap is wrapped around a bundle of articles and thereafter inserted 
through a passageway in the head. The head of the cable tie typically supports a locking element 
which extends into the passageway allowing the strap to be inserted through the passageway but 
preventing retraction of the strap therethrough. Two longitudinally separated portions of the 
strap are thereby secured to the head to form a portion of the strap into a loop for bundling 
together the group of articles. 

[0003] In use, the installer manually places the tie about the articles to be bundled, inserts 

the strap through the passageway head, and manually tightens the tie around the bundle. Further 
tightening of the cable tie, which increases the tension in the strap thereof, may be provided by a 
cable tie tool. 

[0004] When the free end of the strap is inserted through the passageway of the head of a 

cable tie, such insertion may encounter resistance from the internal structure of the head. This is 
typically undesirable for various reasons among which is the fatigue of the user which may result 
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from the installation of many cable ties. Installation of large numbers of cable ties is conmion. 

Also, the user may need to use both hands to simultaneously bundle together the elongate articles 

and apply the cable tie thereto by inserting the strap through the passageway in the head. Such 

insertion of the strap may be difficult if resisted by the internal structure of the head, particularly 

if the user is attempting to simultaneously hold together the bundle of articles. 

[0005] Additionally, a cable tie typically requires a substantial force to retract the strap 

through the passageway in the head. However, as described in the foregoing, minimal resistance 
to insertion of the strap is desirable. Providing the head with a mechanism having such a 
selective resistance to travel of the strap through the passageway has proven to be difficult. This 
difficulty is increased by the relatively small size of the passageway in the head within which the 
mechanism is supported, and the requirement that the mechanism allow sufficient space in the 
passageway for the strap to travel therethrough. 
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[0006] The high performance cable tie of the present invention relates to a cable tie 

having a strap which is held within a head by teeth and a pawl which are shaped to facilitate 
insertion of the strap into the head and retention therein of the strap. 

[0007] A high performance cable tie of the present invention includes an elongate strap, 

and a head extending from one end of the strap. The head has a passageway through which the 
free end of the strap is inserted such that a portion of the strap is formed into a loop for 
transversely encircling a group of elongate articles. The strap is translated through the 
passageway to reduce the area enclosed by the looped strap thereby to tightly bundle the articles. 
Retraction of the strap through the passageway is obstructed by the engagement of transverse 
strap teeth formed on one surface of the strap and transverse pawl teeth extending from a pawl 
flexibly attached to the interior of the head. 

[0008] The strap and pawl teeth each have convex portions which engage one another 

during insertion of the strap through the passageway of the head. This engagement results in the 
respective convex portions tangentially contacting and sliding against one another. Such sliding 
contact results in frictional resistance to such insertion of the strap through the passageway. 
Such frictional resistance is reduced by the tangential contact which provides for a limited 
contact surface area between the convex portions. 
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[0009] The strap and pawl teeth each have planar portions which engage one another to 

obstruct retraction of the strap from the head. The longitudinal spacing of the strap and pawl 

teeth are equivalent providing for the engagement of multiple pairs of strap and pawl teeth to 

resist retraction of the strap from the head. This resistance to retraction of the strap from the 

head is thereby provided by an increased number of teeth thereby increasing the resistive force. 

[0010] The surface of the pawl between the exit end of the passageway and the pawl 

tooth nearest thereto has a concave portion which engages the convex portion of the opposing 
strap tooth when the pawl pivots in response to retraction of the strap from the head. This 
engagement between the concave and convex portions forces the strap against the side of the 
passageway increasing the frictional force which resists sliding of the strap against the side of the 
passageway. This increased frictional force provides increased resistance to retraction of the 
strap from the head since such retraction normally entails sliding of the strap against the side of 
the passageway. 

[0011] The pivoting of the pawl resulting from retraction of the strap from the head is 

limited by a heel which engages an inner surface of the head. This engagement of the heel 
maintains the pivoting of the pawl within the range of angular displacement typically provided 
by the flexibility of materials normally used for cable ties. 

[0012] These and other features of the invention will be more fully understood from the 

following description of specific embodiments of the invention taken together with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] 



In the drawings: 



[0014] Fig. 1 is a top plan view of the cable tie of the present invention showing the head 

and strap; 



[0015] 



Fig. 2 is a side elevation view of the cable tie of Fig. 1; 



[0016] Fig. 3 is a bottom plan view of the cable tie of Fig. 1 showing the teeth on the 

strap; 

[0017] Fig. 4 is a cross-sectional view in the plane indicated by the line 4-4 of Fig. 1 

showing the teeth on both the strap and pawl; 

[0018] Fig. 5 is a cross-sectional view in the plane indicated by line 5-5 of Fig. 1 

showing the cable tie bundled around a group of elongate articles, the pawl being shown in the 
initial locking position; 

[0019] Fig. 6 is an enlarged view of a portion of Fig. 5 showing the head and portions of 

the strap, the pawl being shown in the initial locking position; 

[0020] Fig. 7 is a an enlarged perspective view of the head and portions of the strap of 

Fig. 6 showing the pawl in the initial locking position; 
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[0021] Fig. 8 is a view of the head and portions of the strap of the cable tie of the present 

invention, the view corresponding to that of Fig. 7 except that the pawl is shown in the insertion 
position; and 

[0022] Fig. 9 is a view of the head and portions of the strap of the cable tie of the present 

invention, the view corresponding to that of Fig. 7 except that the pawl is shown in the 
supplemental locking position. 

[0023] Corresponding reference characters indicate corresponding parts throughout the 

several views of the drawings. 
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[0024] Referring to the drawings and more particularly to Figs. 1 to 5, a high 

performance cable tie 10 is shown for bundling a collection of elongate articles 12, such as wires 
or cables. 

[0025] The cable tie 10 includes an elongate strap 15 having opposing free and base ends 

17, 20. The strap 15 has a tail portion 22 which is contiguous with the free end 17, and a toothed 
portion 25 which is contiguous with the base end 20. The tail and toothed portions 22, 25 have 
respective longitudinal central axes 27, 29 and are oriented such that the axes 27, 29 are 
contained in a central plane 30. The toothed portion 25, and in a possible embodiment the tail 
portion 22, is deformable transversely such that the respective axes 27, 29 are contained in the 
central plane 30. When the strap 15 is not deformed, the respective central axes 27, 29 of the tail 
and toothed portions 22, 25 are inclined relative to one another, as shown in Figs. 2 and 4. 

[0026] The tail portion 22 has, on opposing surfaces thereof, transverse protrusions 31, 

32, shown in Figs. 1 and 3, to provide an uneven surface to facilitate gripping thereof, typically 
between thumb and index of hand of user. 

[0027] The toothed portion 25 has opposing primary and secondary grip surfaces 33, 34. 

A number of transverse strap teeth 35 each extend from the primary grip surface 33. The number 
of strap teeth 35 may vary from as few as a single strap tooth to many such strap teeth. Each 
strap tooth 35 has a transverse cross-section bounded by an outer periphery having a planar 
portion 37 which is perpendicular to the adjoining portion of the primary grip surface 33. The 
outer periphery of each strap tooth 35 further has a convex portion 40 in the shape of a quarter- 
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circle. The strap teeth 35 each have equivalent, and preferable the same, shapes and sizes. The 

strap teeth 35 are separated from one another such that adjacent pairs of planar portions 37 are 

separated by equivalent distances, which are preferably the same, in the direction which is 

perpendicular to the planar portions. 

[0028] The cable tie 10 includes an integral, one-piece head 42 having a base 44 

extending from the base end 20 of the strap 15 such that the planar portions 37 of the strap teeth 
35 face the base 44. The head 42 has a passageway 47 with opposed entry and exit ends 50, 52 
such that the strap 15 can be inserted into the passageway through the entry end and exit the 
passageway through the exit end. The passageway 47 has a longitudinal central axis 55 \yhich is 
contained in the central plane 30. 

[0029] The head 42 has a pawl 57 which is flexibly connected to an inner surface of a 

primary portion 45 of the base 44 such that the pawl is adjacent to the passageway 47. The pawl 
57 is positioned relative to the passageway 47 such that the pawl faces the strap teeth 35 when 
the strap 15, without being twisted about the central axes 27, 29, is deformed transversely such 
that a portion of the strap is formed into a loop and the free end 17 is inserted into the 
passageway through the entry end 50. The lack of twisting of the strap 15 results in the entire 
portion of the primary grip surface 33 between the base end 20 and exit end 52 being 
perpendicular to the central plane 30. Alternatively, the strap 15 could be twisted about the 
central axes 27, 29 the correct number of turns such that the strap teeth 35 within the passageway 
47 face the pawl teeth 67. 

[0030] The pawl 57 is biased to an initial locking position 60, shown in Figs. 6 and 7, and 

is movable therefrom to a insertion position 61, shown in Fig. 8. The movement of the pawl 57 
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is provided by a neck portion 62 having a reduced cross-sectional area which connects the pawl 

57 to the primary portion 45 of the base 44. The neck portion 62 results in the movement of the 

pawl 57 being pivoting thereof about a transverse axis through the neck portion. The biasing is 

provided by the material of the head 42 being sufficiently resilient. 

[0031] The pawl 57 is movable further from the initial locking position 60 to an 

supplemental locking position 63, shown in Fig. 9, and is biased for such movement thereto from 
the initial locking position. This movement of the pawl 57 is provided by pivoting thereof about 
a transverse axis through the neck portion 62. The biasing is provided by the material of the 
head 42 being sufficiently resilient. 

[0032] The pawl 57 has a grip surface 64 which defines a portion of a side of the 

passageway 47. The base 44 has a secondary portion 65 with an inner support surface 66 which 
defines a side of the passageway 47 which opposes the side thereof defined by the grip surface 
64. 

[0033] A pair of pawl teeth 67 extend from the grip surface 64 such that each pawl tooth 

extends into the passageway 47 when the pawl is in the initial locking position 60. Each pawl 
tooth 67 is removed from the passageway 47 when the pawl 57 is in the insertion position 61. 
The number of pawl teeth 67 may vary from as few as a single pawl tooth to many such pawl 
teeth. 

[0034] Each pawl tooth 67 has a transverse cross-section bounded by an outer periphery 

having a planar portion 70 which is perpendicular to the central axis 55 of the passageway 47 
when the pawl 57 is in the initial locking position 60. The outer periphery of each pawl tooth 67 
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further has a convex portion 72 in the shape of a portion of a sine wave. The pawl teeth 67 each 

have equivalent, and preferably the same, shapes and sizes. 

[0035] Each pawl tooth 67 is oriented relative to the passageway 47 such that the planar 

portion 70 of the pawl tooth faces the exit end 52 when the pawl 57 is in the initial locking 
position 60. The pawl teeth 67 are separated from one another such that the distance between the 
planar portions 70 in the direction which is perpendicular to the planar portions 70 is equivalent 
to, and preferably the same as, the distances between adjacent pairs of the planar portions 37 of 
the strap teeth 35. 

[0036] The grip surface 64 has a concave portion 75 between the planar portion 70 of the 

pawl tooth 67 nearest to the exit end 52, and the exit end. The concave portion 75 has a 
curvature which corresponds to a curvature of the convex portions 40 of the strap teeth 35. 

[0037] The pawl 57 has a heel 77 a portion of which moves into engagement with the 

primary portion 45 of the base 44 when the pawl is moved from the initial to supplemental 
locking positions 60, 63 to obstruct the movement of the pawl beyond the supplemental locking 
position. 

[0038] The cable tie 10 is used to bundle a group of elongate articles by initially 

arranging the articles in generally parallel relation to each other with limited transverse clearance 
therebetween. The strap 15 is then oriented transversely around the bundle and wrapped around 
the articles to deform the strap transversely such that a portion of the strap is formed into a loop 
and the central axes 27, 29 of the strap 15 are contained in the central plane 30. The strap 15 is 
preferably not twisted about the central axes 27, 29. 
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[0039] The free end 17 of the strap 15 is positioned near the entry end 50 of the 

passageway 47 in the head 42 such that the primary grip surface 32 and the grip surface 64 of the 
pawl 57 are in opposed relation to one another. The free end 17 of the strap 15 is inserted 
through the entry end 50 into the passageway 47 such that the respective central axes 29, 55 
generally coincide. 

[0040] Sufficient insertion of the strap 15 through the passageway 47 results in the free 

end 17 exiting the exit end 52. The transverse protrusions 31, 32 thereby become accessible for 
gripping by the user to further pull the strap 15 through the passageway 47 toward the exit end 
52 thereof to reduce the size of the looped portion of the strap which encircles the bundle of 
articles for tightening thereof. 

[0041] The insertion is continued sufficiently such that the convex portion 40 of the strap 

tooth 35 nearest to the free end 17 engages the convex portion 72 of the pawl tooth 67 nearest to 
the entry end 50. The contact between the surfaces of the convex portions 40, 72 is tangential 
due to the respective curvatures of the convex portions 40, 72 . Accordingly, the surface areas of 
the convex portions 40, 72 which contact each other are elongate and generally transverse to the 
central plane 30. 

[0042] Continued insertion of the strap 15 into the passageway 47 results in the 

respective convex portions 40, 72 of the strap tooth 35 and pawl tooth 67 sliding against one 
another. Such sliding contact results in frictional resistance to such insertion of the strap 15 into 
the passageway 47. Such frictional resistance is limited by the tangential contact between the 
convex portions 40, 72 which provides for a limited contact surface area therebetween. 
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[0043] Further insertion of the strap 15 into the passageway 47 causes pivotal movement 

of the pawl 57 about the connection of the pawl to the primary portion 45 of the base 44. If such 
insertion of the strap 15 is sufficient, the pawl 57 will be pivoted to the insertion position 61 in 
which the planar portion 37 of the strap tooth 35 is longitudinally positioned between the planar 
portion 70 of the pawl tooth 67 and the exit end 52 of the passageway 47. The biasing then 
pivotally returns the pawl 57 to the initial locking position 60 in which the respective planar 
portions 37, 70 of the strap tooth 35 and pawl tooth 67 abut one another to obstruct retraction of 
the strap 15 through the passageway 47 in a direction toward the entry end 50. 

[0044] The strap 15 may be further inserted through the passageway 47 in the direction 

toward the exit end 52 such that the respective central axes 27, 55 continue to generally coincide. 
Such continued insertion will result longitudinal translation of the strap teeth 35 through the 
passageway 47 and the engagement between the convex portion 40 of the strap tooth 35 nearest 
to the free end 17 of the strap 15 with the convex portion 72 of the pawl tooth 67 nearest to the 
exit end 52. Concurrent with this engagement is the engagement of the convex portion 40 of the 
next strap tooth 35 with the convex portion 72 of the pawl tooth 67 nearest to the entry end 50. 
Further insertion of the strap 15 will result in the pivoting of the pawl 57 to the insertion position 
61, pivoting return thereof to the initial locking position 60, and the abutment of the 
corresponding planar portions 37, 70 of the strap and pawl teeth 35, 67 in the manner described 
herein in the foregoing for the engagement between the strap tooth 35 nearest to the free end 17 
and the pawl tooth 67 nearest to the entry end 50. 

[0045] The strap 15 may be inserted still further into the passageway 47 toward the exit 

end 52. Such further insertion of the strap 15 will result in the successive engagement of 
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adjacent pairs of the convex portions 40 of corresponding strap teeth 35 with the convex portions 
72 of the corresponding pawl teeth 67. This will be followed by the pivoting of the pawl 57 to 
the insertion position 61, pivoting return thereof to the initial locking position 60, and the 
abutment of the corresponding planar portions 37, 70 of the strap and pawl teeth 35, 67 in the 
manner described herein in the foregoing for the initial engagement between a pair of strap and a 
pair of pawl teeth. Such further insertion of the strap 15 into the passageway 47 will also result 
in the looped portion of the strap, which bundles the elongate articles, becoming smaller thereby 
tightening the cable tie 10 around the articles. Additionally, further insertion of the strap 15 into 
the passageway 47 will result in the exit therefrom of the free end 17 through the exit end 52. 

[0046] The engagement between the respective planar portions 37, 70 of the strap and 

pawl teeth 35, 67 obstruct retraction of the strap 15 through the passageway 47 in the direction 
toward the exit end 52. This obstruction is facilitated by the equivalent longitudinal spacing of 
the planar portions 37 of the strap teeth 35, and the planar portions of the pawl teeth 67. This 
equivalent longitudinal spacing provides for the concurrent engagement of the planar portion 70 
of each pawl tooth 67 with a planar portion 37 of a strap tooth 35. Accordingly, obstruction to 
the retraction of the strap 15 is provided concurrently by two pairs of strap and pawl teeth 35, 67. 

[0047] Further resistance to retraction of the strap 15 through the passageway 47 is 

provided by pivotal movement of the pawl 57 from the initial to supplemental locking positions 
60, 63. This movement of the pawl 57 to the supplemental locking position 63 results from 
application of a retraction force to the strap 15 which longitudinally draws the strap teeth 35 and 
abutting pawl teeth 67 toward the exit end 52. This causes the pawl 57 to correspondingly pivot 
about the transverse axis through the neck portion 62 resulting in the convex portions 72 of the 
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pawl teeth 67 and the concave portion 75 of the pawl 57 forcibly engaging the convex portion 40 
of the opposing strap tooth 35. This causes the secondary grip surface 34 of the strap 15 to 
forcibly engage the support surface 66 of the head 42 which creates frictional resistance to 
longitudinal displacement of the tail relative to the support surface resulting in further 
obstruction to retraction of the tail from the head. 

[0048] The engagement between the concave and convex portions 40, 72 increases the 

contact surface area between the pawl 57 and primary grip surface 32 of the strap 15. This 
facilitates a more square seating of the secondary grip surface 34 on the support surface 66 and 
perpendicular orientation relative thereto of the force which directs the strap 15 against the 
support surface. This provides for a nearly maximum force directing the secondary grip surface 
34 against the support surface 66 which results in a nearly maximum frictional force 
therebetween which resists displacement between the secondary grip surface and support surface. 

[0049] The pivoting of the pawl 57 from the initial locking position 60 toward the 

supplemental locking position 63 causes the heel 77 of the pawl 57 to move toward the primary 
portion 45 of the base 44. When the pawl 57 reaches the supplemental locking position 63, a 
portion of the heel 77 engages the primary portion 45 of the base 44 which obstructs further 
pivoting of the pawl 57 beyond the supplemental locking position 63. 

[0050] While the invention has been described by reference to certain preferred 

embodiments, it should be understood that numerous changes could be made within the spirit 
and scope of the inventive concept described. Accordingly, it is intended that the invention not 
be limited to the disclosed embodiments, but that it have the full scope permitted by the language 
of the following claims. 
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